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VEHICULAR HEADLAMP AND SEMICONDUCTOR LIGHT EMITTING ELEMENT 



BACKGROUND OF THE INVENTION 



[0001] The present application claims priority from a 
Japanese Patent Application No. 2003-100478 filed on April 3, 
2003 , the contents of which are incorporated herein by reference . 

Field of the Invention 

[0002] The present invention relates to a vehicular headlamp 
and a semiconductor light emitting element . More particularly, 
the present invention relates to a vehicular headlamp for 
emitting light with a predetermined light distribution pattern. 

Description of the Related Art 

[0003] With regard to a vehicular headlamp, in view of 
security, it is necessary to form a light distribution pattern 
with high precision. This light distribution pattern is formed 
by an optical system using, e.g. a reflector or lens as disclosed, 
fox example, in Japanese Patent Application Laid-open No. 
1994-089601 . Recently, it has been studied that a semiconductor 
light emitting element is used for the vehicular headlamp. 
[0004] A semiconductor light emitting element generates 
l^ght from its light emitting area having predetermined spread 
with regard to its surface or cross-section . In this case, since 
optical system design becomes complicated, it might be difficult 
to form a proper light distribution pattern. 
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[0005] Therefore, it is an object of the present invention 
to provide a vehicular headlamp and a semiconductor light emitting 
element, which ia capable of overcoming the above drawbacks 
accompanying the conventional art . The above and other obj acts 
can be achieved by combinations described in the independent 
claims. The dependent claims define further advantageous and 
exemplary combinations of the present invention. 
[00.06] Accordingtothefirstaspectofthepresentinvention, 
a vehicular headlamp for emitting light with a predetermined 
light distribution pattern, includes a semiconductor light 
emitting element including a substantially linear light emitting 
area for generating the light therefrom, and an optical device 
for forming at least a part of a cut line to determine a boundary 
between bright and dark with regard to the light distribution 
pattern by reflecting or deflecting the light generated by the 
semiconductor light emitting element and projecting a shape of 
the light emitting area. 

[ 0007 ] The vehicular headlampmay further include a plurality 
of the semiconductor light emitting elements being arranged in 
a row m a direction corresponding to at least a part of the 
cut line, wherein the optical device forms at least a part of 
the cut line by projecting the shape of the light emitting area 
with regard to each of the plurality of semiconductor light 
emitting elements towards positions arranged in a row over at 
least a part of the cut line. 

[0008] The semiconductor light emitting element may further 
include an active layer, and the light emitting area has a groove 
for emitting the light from at lease a part of an opening of 
the groove, the groove substantially linearly extending on a 
surface of the semiconductor light emitting element, the depth 
of the groove reaching at least a part of the active layer. 
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[ 0009 ] According to the second aspect of the present invention, 
a semiconductor light emitting element used for a vehicular 
headlamp for emitting light with a predetermined light 
distribution pattern, includes an active layer, and a light 
emitting area having a groove for emitting the light from at 
lease a part of an opening of the groove, the groove extending 
on a surface of the semiconductor light emitting element in a 
direction corresponding to at least a part of a cut line to 
determine a boundary between bright and dark with regard to the 
light distribution pattern, the depth of the groove reaching 
at least a part of the active layer. 

[0010] The headlamp to which the present invention may be 
applied includes, but not limited to, a regular headlamp, fog 
lamp and cornering lamp of automobiles, motorcycles and trains. 

[0011] The summary of the invention does not necessarily 
describe all necessary features of the present invention. The 
present invention may also be a sub-combination of the features 
described above. The above and other features and advantages 
of the present invention will become more apparent from the 
following description of the embodiments taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Fig. 1 shows an example of the configuration of a 
vehicular lamp related to an exemplary embodiment of the present 
invention. 

[0013] Fig. 2 shows an example of the configuration of a 
light source unit. 

[0014] Fig. 3 shows an example of the configuration of a 
light source unit 100b. 
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[0015] Fig. 4 shows an example of a light distribution 
pattern. 

[0016] Fig. 5 shows an example of the configuration of a 
light source unit. 

[0017] Fig. 6 shows an example of the configuration of a 
light source unit lOOd. 

[0018] Fig. 7 shows an example of the light distribution 
characteristics of a plurality of . the light source units. 
[0019] Fig. 8 shows an example of the configuration of a 
semiconductor light emitting element. 

[0020] Pig. 9 shows another example of the configuration 
of a light source. 

[0021] Fig. 10 shows further another example of the 
configuration of the light source. 

[0022] Fig. 11 shows a vertically cross-sectional view BB 
of a light source unit. 

[0023] Fig. 12 shows a horizontally cross-sectional view 
AA of a light source unit. 

[0024] Fig. 13 shows an example of a light distribution 
pattern . 

[0025] Fig. 14 shows another example of the configuration 
of a semiconductor light emitting element. 

DETAILED DESCRIPTION OF THE INVENTION 

[0026] The invention will now be described based on the 
preferred embodiments, which do not intend to limit the scope 
of the present invention, but exemplify the invention. All of 
the features and the combinations thereof described in the 
embodiment are not necessarily essential to the invention. 
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[0027] Fig. i shows an example of the configuration of a 
vehicular lamp 400 related to an exemplary embodiment of the 
present invention. The vehicular lamp 400 is for, e.g., low 
beam emission to emit light forward from a vehicle in a 
predetermined emission direction. It is an object of the 
vehicular lamp 400 according to this embodiment to properly form 
a light distribution pattern for a vehicular headlamp. The 
vehicular lamp 400 contains a plurality of light source units 
100 in an approximately horizontal row inside a lamp chamber 
consisting of a transparent cover 402 having a translucent shape 
and a lamp body 404. 

t0028] These light source units 100 have the same or similar 
configuration as each other, and their optical axes are facing 
downwards by 0.3 to 0.6 degrees inside the lamp chamber when 
the vehicular lamp 400 is attached to the vehicle body. The 
vehicular lamp 400 emits light forward from the vehicle, and 
forms a predetermined light distribution pattern, based on the 
light emitted those light source units 100. The vehicular lamp 
400 may include a plurality light source units 100 whose light 
distribution characteristics are different from each other . In 
this embodiment, the vehicular lamp 400 includes a plurality 
of light source units 100a to lOOd whose light distribution 
characteristics are different from each other. 
[0029] Fig. 2 shows an example of the configuration of a 
light source unit 100a. The light source unit 100a which is 
a direct emission type light source for emitting the light 
generated from a light source 120 forward through a lens 104 
includes a supporting member 110, a light source 120, and a lens 
104. The supporting member 110 is a plate-shaped body for 
supporting and fixing the bottom of the light source 120 on its 
surface facing forward from the vehicle, whereby the light source 
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120 emits light forward from the vehicle, in addition, the 
supporting member 110 is formed of a material whose thermal 
conductivity is higher than that of air such as a metal, so that 
it functions as a heat radiating plate for radiating the heat 
generated from the light source 120 by allowing its surface to 
contact the bottom of the light source 120. Accordingly, that 
prevents the luminosity of the light source from decreasing. 
(0030) The light source 120 which is a light emitting diode 
module includes a substrate 106, a plurality of semiconductor 
light emitting elements 102a to 102e, and a sealing member 108. 
The substrate 106 which a disc-shaped body fixed to the surface 
of the supporting member 110 supports the plurality of 
semiconductor light emitting elements 102a to 102e to face the 
lens 104. in addition, at least a part of the substrate 106 
is formed of a material, whose thermal conductivity is higher 
than air such as a metal so as to conduct the heat generated 
from the semiconductor light emitting elements 102a to 102e 
towards the supporting member 110. 

[0031] The plurality of semiconductor light emitting 
elements 102a to 102e, which are light emitting diodes for 
emitting light from approximately linear light emitting areas 
114a to 114e respectively, are arranged in a row at approximately 
equal intervals in the lateral direction to the vehicle facing 
ttie supporting member 110 with the substrate 106 interposed 
therebetween. In this embodiment, the plurality of 
semiconductor light emitting elements 102a to 102e are arranged 
so that their light emitting areas 114a to 114e are arranged 
inan approximately straight line. In this case, the light source 
120 generates light from the area in the shape of an approximately 
straight line connecting the light emitting areas 114a to ll4e. 
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[0032] Here, each of the surfaces of the semiconductor light 
emitting elements 102 is approximately rectangular by about 1mm 
square. The light emitting area 114 is about 0.1 to 0.2mm in 
width of the shorter side and about 0.7 to 0.8mm in length of 
the longer side. The width of the light emitting area 114 may 
be about 1 to 10pm. The length of the light emitting area 114 
may be approximately the same as the width of the semiconductor 
light emitting element 102 along the longer side of the light 
emitting area 114. The width of the light emitting area 114 
may be smaller than that of the semiconductor light emitting 
element 102. The width of the light emitting area 114 may be 
about 1/100 to 1/1000 of the length. The width of the light 
emitting area 114 may be 0.1mm or less, e.g. a few tens urn. 
[0033] In addition, the semiconductor light emitting element 
102a to 102e are preferably arranged at narrow intervals such 
that adjacent two of the semiconductor light emitting elements 
102 approximately contact each other, in this case, a straight 
line-shaped image without a gap can be formed based on the light 
generated by the light source 120. ' 

[0034] Further, in this embodiment, each of the semiconductor 
light emitting elements 102a to 102e allows a f luorescentmaterial 
provided thereon to emit yellow light which is complementary 
to blue light by emitting blue light towards the fluorescent 
material. Accordingly, the light source 120 generates white 
light based on the blue and yellow light generated by the 
semiconductor light emitting elements 102a to 102e and the 
fluorescent material s respectively. In another embodiment , the 
semiconductor light emitting elements 102a to 102e may generate 
white light from the fluorescent materials by emitting 
ultraviolet light towards the fluorescent materials. 
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[0035] The sealing member 108 which is a mold formed of, 
e.g. transparent resin to face the substrate 106 with the 
semiconductor light emitting elements 102a to 102e interposed 
therebetween seals th e plurality of semiconductor light emitting 
elements 102a to 102e. In this embodiment, the sealing member 
108 has the shape of a hemisphere whose center is positioned 
near the middle of the light emitting area 114c. In this ca*e, 
that reduces the reflection from the surface of the sealingmember 
108. Accordingly, the light source 120 can emit the light 
generated by the semiconductor light emitting elements 102a to 
102e outwards highly efficiently. 

[0036] The lens 104 which an optical device to deflect the 
light generated by the plurality of semiconductor light emitting 
elements 102a to 102e is provided in front of the vehicle facing 
the semiconductor light emitting elements 102a to 102e, and emits 
the generated light forward from the vehicle by passing the light 
through. The lens 104 forms at least a part of a cut line for 
determining a boundary between bright and dark with regard to 
the light distribution by projecting the shapes of the light 
emitting areas 114a to ll4e forward from the vehicle. The lens 
104 may project images of the light emitting areas 114a to 114e 
to form at least a part of the cut line based on the boundary 
between bright and dark of the images. 

[0037] Here, in this embodiment, the lens 104 has its optical 
center F on the light emitting area 114c, where the optical center 
F is a focus or a reference point in design, in this case, the 
shapes of the light emitting areas 114a to H4e within the focus 
surface can be projected highly precisely. According to this 
embodiment, the cut line can be formed accurately and properly. 
According to this embodiment, the size of the light source unit 
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100 can also be reduced by using the semiconductor light emitting 
elements 102 as the light source. 

[0038] Further, the lens 104 has its optical center F in 
the middle of a predetermined range on the light emitting area 
114c corresponding to the precision required to form the cut 
line. Also, the lens 104 may have its optical center F 
approximately on any of the light emitting areas 114a, 114b, 
114d and 114e. 

[0039] in another embodiment, the light source unit 100a 
may have one semiconductor light emitting element 102. In this 
case, the lens 104 has its optical center F on the light emitting 
area 114 of that semiconductor light emitting element 102, and 
projects the image of that light emitting area 114 to form at 
least a part of the cut line. The lens 104 forms the cut line 
based on the boundary between bright and dark of that image. 
In this case, the cut line can also be formed properly based 
on the approximately linear shape of the light emitting area 
114. 

[0040] In this case, since the light source unit 100a projects 
the image of the light emitting area 11 with regard to one 
semiconductor light emitting element 102, a linear image without 
any gap can also be formed properly based on the shape of the 
light emitting area 114 . Further, since one lens 104 is provided 
in response to one semiconductor light emitting element 102, 
the image of the light emitting area 114 can be projected clearly. 
In addition, the cut line can be formed clearly. 
[0041] in further another embodiment, the light source unit 
100a may further have a light shielding member (shade) for 
shielding a part of the light generated by the light source 120. 
The light shielding member may be provided between the projecting 
lens 104 and the light source 120. The projecting lens 104 may 
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form a part of the cut line based on the boundary between bright 
and dark formed near a peripheral section of the light shielding 
member. 

[0042] Fig. 3 shows an example of the configuration of a 
light source unit 100b. The light source unit 100b includes 
a supporting member 110, a light source 120, and a lens 104. 
The light source 120 includes a substrate 106, a plurality of 
semiconductor light emitting elements 102f to 102i, and a sealing 
member 108. 

[0043] The light source 120 has the same configuration and 
function as those of the light source 120 of the light source 
unit 100a except including the semiconductor light emitting 
elements 102f to 102i inplaceof the semiconductor light emitting 
elements 102a to 102e (cf . Fig. 2) . 

[0044] The semiconductor light emitting elements 102f to 
102i are arranged at intervals approximately equal to those of 
the semiconductor light emitting element 102a to 102e so that 
their light emitting areas 114f to 114i are arranged in an 
approximately straight line. In . addition, each of the 
semiconductor light emitting elements 102f to 102i is arranged 
in order that its center is positioned in response to each gap 
between any adjacent two of the semiconductor light emitting 
elementsl02providedinthelightsourceunitl00a. Forexample, 
tlje semiconductor light emitting element 102f is arranged in 
order that its center is positioned to the gap between the 
semiconductor light emitting elements 102a and 102b (cf . Fig. 
2) . Accordingly, the semiconductor light emitting elements 102f 
to 102i generate the light compensating for the gaps in the light 
generated by the semiconductor light emitting elements 102a to 
102e. The semiconductor light emitting element 102f to 102i 
may be positioned being laterally shifted as much as half the 
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width of one of the semiconductor light emitting elements 102 
with respect to the semiconductor light emitting elements 102a 
to 102d of the light source unit 100a. 

[0045] in this case, the light source units 100a and 100b 
project both the images of the light emitting areas 114a to H4i 
in a complementary manner . The vehicular lamp 400 forms at least 
a part of the cut line based on the boundary between bright 'and 
dark of those images. According to this embodiment, the cut 
line can be formed properly. Further, matters in Fig. 3 given 
the same symbols as those in Fig. 2 except the matters described 
above will not be described because they have the same or similar 
configuration with those in Fig, 2. 

(0046] Fig. 4 shows an example of a light distribution pattern 
300 formed by the vehicular lamp 400. The light distribution 
pattern 300 is a low beam light distribution pattern being formed 
on a vertically virtual screen disposed at 25 meters away from 
the front of the light source unit 100. In this embodiment, 
the vehicular lamp 400 forms the light distribution pattern 300 
which has a horizontal cut line 304 for determining the boundary 
between bright and dark approximately horizontally, and a 
slanting cut line 302 for determining the Boundary between bright 
and dark slanting by about 15 degrees to the horizontal direction . 
[004 7] The vehicular lamp 400 in this embodiment includes 
a plurality of light source units 100 whose light distribution 
characteristics are different from each other to form the light 
distribution pattern 300 based on the light generated by each 
of the light source units 100. In this case, each of the light 
source units 100 forms a partial area of the light distribution 
pattern 300. For example, the light source unit 100a forms 
partial areas 306a to 306e of the light distribution pattern 
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300, The light source unit 100b forms partial areas 306f to 
306i. 

[0048] Hereinafter, the light distribution characteristics 
of the light source units 100a and 100b will be described in 
further detail . With respect to the light source unit 100a the 
plurality of semiconductor light emitting elements 102a to 102e 
are horizontally arranged in a row towards the lateral direction 
to the vehicle corresponding to the horizontal cut line 304. 
Accordingly, the plurality of light emitting areas 114a to H4e 
is arranged in an approximately straight line. 
[0049] The lens 104 projects each of the shapes of the light 
emitting areas 114a to 114e with regard to the semiconductor 
light emitting elements 102a to 102e towards the areas 306a to 
306e arranged along the positions at which the horizontal cut 
line 304 should be formed. The lens 104 may project the shapes 
of the light emitting areas 114a to 114e to different areas 
respectively. 

[0050] Here, the lens 104 has its optical center F on the 
light emitting area 114c . The plurality of light emitting areas 
114a to 114e are provided within a surface including the optical 
center F perpendicular to the optical axis of the light source 
unit 100a. Accordingly, the lens 104 clearly projects the shapes 
of the light emitting areas 114a to 114e to the areas 306a to 
306e on the vertically virtual screen . The lens 104 may deflect 
the emitted light from the center of the light distribution 
pattern 300 in the lateral direction to the vehicle by way of 
a lens step, in this case, the light can be properly emitted 
to the areas 30 6a to 3 06e along the position at which the horizontal 
cut line 304 should be formed. 

[0051] Meanwhile, with regard to the light source unit 100b, 
the semiconductor light emitting elements 102f to 1021 are 
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horizontally arranged in a row towards the same direction as 
that of the semiconductor light emitting elements 102a to I02e. 
The lens 104 projects each of the shapes of the light emitting 
areas 114f to 1141 with regard to the semiconductor light emitting 
elements 102f to 102i towards the areas 306f to 306i arranged 
along the positions at which the horizontal cut line 304 should 
be formed. In this case, the lens 104 projects the shapes* of 
the light emitting areas 114f to 114i in order that the center 
of each of the areas 306f to 306i matches each of the boundaries 
or the gaps between any adjacent two of the areas 306a to 30 6e 
formed by the light source unit 100a. 

[0052J Accordingly, the light source units 100a and 100b 
foxm the plurality of areas 306a to 306i in a row with no gaps. 
In addition, the light source units 100a and 100b properly form 
the horizontal cut line 304. Further, the rest light source 
units 100 except the light source units 100a and 100b emit light 
towards areas except the areas 306a to 3061 of the light 
distribution pattern 300. 

[0053] Here, if the gaps among the semiconductor light 
emitting elements 102a to 102e are large, there might be dark 
regions in the light distribution pattern f ormedby the vehicular 
lamp 400 in response to the gaps, simply with the light generated 
by the light source unit 100a being emitted forward. However, 
according to this embodiment, although the light source unit 
100a forms thelightdistributionpatternhavingthedarkregions, 
the light distribution pattern can be properly formed by 
compensating for the light generated by the light source unit 
100b. According to this embodiment, the cut line of the light 
distribution pattern 300 can be formed clearly and properly, 
in addition, the light distribution pattern can be formed 
properly. 



2004* 3A30B mm RYUKA 813 5366 7288 

14 



NO. 6593 P. 



[0054] Fig. 5 shows an example of the configuration of a 
light source unit 100c. The light source unit 100c includes 
a supporting member 110, a light source 120, and a len$ 104. 
The light source 120 includes a substrate 106, a plurality of 
semiconductor light emitting elements 102a to 102d, and a sealing 
member 108. 

[0055] With regard to the light source unit 100c, the 
plurality of semiconductor light emitting elements 102a to 102e 
are arranged in a row slanting by 15 degrees to the horizontal 
direction corresponding to the slanting cut line 302 <cf . Fig. 
4) . The semiconductor light emitting elements 102a to 102e are 
arranged in order that their light emitting areas 114a to 114e 
are arranged in an approximately straight line in the slanting 
direction. 

[0056] The lens 104 projects the images of the light emitting 
areas 114a to ll4e, and forms at least a part of the slanting 
cut line 302 based on the boundary between bright and dark of 
those images. According to this embodiment, the slanting cut 
line 302 can be properly formed. Further, matters in Fig. 5 
given the same symbols as those in Fig. 2 except the matters 
described above will not be described because they have the same 
or similar configuration with those in Fig. 2. 
[0057] Fig. 6 shows an example of the configuration of a 
l^ght source unit lOOd. The light source unit lOOd includes 
a supporting member 110, a light source 120, and a lens 104. 
The light source 120 includes a substrate 106, a plurality of 
semiconductor light emitting elements 102a to 102e, and a sealing 
member 108. 

[0058] with regard to the light source unit lOOd, the 
semiconductor light emitting elements 102a to 102e has light 
emitting areas 114a to 114e whose width is broader than that 
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of the light emitting areas 114a to 114e of the light source 
unit 100a {cf. Fig. 2). The semiconductor light emitting 
elements 102a to 102e may have their light emitting areas 114a 
to H4e whose width is about 0.3 to 0.4mm. 
[0059] in this case, the lens 104 projects the images of 
the light emitting areas 114a to 114e whose width is larger than 
that of the images of the light emitting areas 114a to lHe formed 
by the light source unit 100a. The lens 104 projects theses 
images towards apart of the light distribution pattern 300 (cf . 
Fig. 4) except the cut line. The lens 104 may emit the light 
generated by the semiconductor light emitting elements 102a to 
102e as diffuse light towards a part except the cut line. In 
this embodiment, the light distribution pattern 300 can be 
properly formed. Further, matters in Fig. 6 given the same 
symbols as those in Fig. 2 except the matters described above 
will not be described because they have the same or similar 
configuration with those in Fig. 2. 

[0060] Fig. 7 shows an example of the light distribution 
characteristics of the plurality of the light source units 100a, 
100c, and lOOd. In this embodiment, the light source units 100a, 
100c, and lOOd emit light towards the partial areas 306, 308, 

and310respectivelywithregardtothelightdistributionpattern 
300 of the vehicular lamp 400 {cf . Fig. 1) . 

[0061] For example, the light source unit 100a emits light 
towards the area 306 having its boundary which is at least a 
part of the horizontal cut line 304 by projecting the shapes 
of the light emitting areas 114 forward, where each of the light 
emitting areas 114 is positioned on the semiconductor light 
emitting elements 102 arranged in a row in the horizontal 
direction respectively. Accordingly, the light source unit 100a 
forms at least a part of the horizontal cut line 304. 
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[0062] in addition, the light source unit 100c emits light 
towards the area 308 having its boundary which is at least a 
part of the horizontal cut line 302 by projecting the shapes 
of the light emitting areas 114 forward, where each of the light 
emitting areas 114 is positioned on the semiconductor light 
emitting elements 102 arranged in a row in the slanting direction 
respectively. Accordingly, the light source unit 100c forms 
at least a part of the horizontal cut line 302. 
[0063] The light source unit lOOd emits light towards the 
area 310 below the horizontal cut line 304 by projecting the 
shapes of the light emitting areas 114 forward, where each of 
the light emitting areas 114 is positioned on the semiconductor 
light emitting elements 102 arranged in a row in the horizontal 
direction respectively. The light source unit lOOd emits light 
towards the area 310 which is larger than the area 30 6 by pro j ecting 
the shapes of the light emitting areas 114 forward, where the 
width of the light emitting areas 114 is broader than that of 
the light emitting areas 114 of the light source unit 100a. 
Accordingly, the light source unit 100c emits diffuse light 
towards at least a part of the horizontal cut line 302 to form 
a part except the cut line. 

[0064] According to this embodiment, the slanting and 
horizontal cut lines 302 and 304 can be formed properly and clearly. 
In addition, the proper light distribution pattern 300 can be 
formed. Further, with regard to the light source units 100a 
and 100c, the lens 104 may deflect the emitted light from the 
center of the light distribution pattern 300 by way of a lens 
step. In this case, each of the light source units 100a and 
100c may deflect light in the opposite directions . in addition, 
the light source unit lOOd may emit light towards the area 310 
without deflecting light by a lens step. 
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[0065] The vehicular lamp 4 00 (cf . Fig. 1) may further include 
a plurality of light source units 100 for emitting the light 
which is complementary to that of the light source units 100c 
andlOOd. These light source units 100 may, like the light source 
unit 100b to the light source unit 100a (cf . Fig. 3) , emit light 
towards the gaps of the light emitted by the light source units 
100c and lOOd in a complementary manner. 

[0066] Fig. 8 shows an example of the configuration of the 
semiconductor light emitting element 102. The semiconductor 
light emitting element 102 includes an active layer 116 and a 
light emitting area 114 . The active layer 116 is a layer having 
a PN junction formed inside the. semiconductor light emitting 
element 102, and generates the light of a waveform determined 
by the PN junction characteristics such as ultraviolet light 
or blue light in response to the power supplied to the 
semiconductor light emitting element 102. 

[0067] In this embodiment, the light emitting area 114 is 
a V-shaped groove formed on the surface of the semiconductor 
light emitting element 102 extending in an approximately straight 
line. This groove reaches at least a part of the active layer 
in depth. Accordingly, the light emitting area 114 generates 
light from at least a part of an opening of the groove. Therefore, 
the light emitting area 114 generates light from an approximately 
linear area. 

[0068] m addition, the light emitting area 114 extends in 
the lateral direction to the vehicle when it is attached to the 
vehicle body, corresponding to the horizontal cut line 304 (cf . 
Fig. 4) . In this case, the lens 104 (cf . Fig. 4) can properly 
form at least a part of the horizontal cut line 304 by projecting 
the shape of the light emitting area 114. 
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[0069] Further, the semiconductor light emitting element 
102 is an edge emitting type light emitting diode for generating 
light in the direction perpendicular to its surface. In this 
case, the active layer 116 generates light in the direction 
perpendicular to the surface of the semiconductor light emitting 
element 102 towards a section of the groove-shaped light emitting 
area 114 reaching the active layer 116. The light emitting area 
114 reflects light on a wall surface of the groove so as to emit 
light in the direction perpendicular to the surface of the 
semiconductor light emitting element 102. in this case, the 
semiconductor light emitting element 102 emits light with high 
brightness by generating the light at the groove-shaped light 
emitting area 114 intensely. According to this embodiment, it 
is possible to provide a light source for generating light with 
high brightness from a narrow and linear area. 
[0070] And, the semiconductor: light emitting element 102 
may have a fluorescent material covering at least a part of the 
opening of the groove. This fluorescent material may generate 
white light or yellow light in response to the light emitted 
from the light emitting area 114 . According to this embodiment, 
a semiconductor light emitting element having an approximately 
linear light emitting area can be formed properly. 
[0071] in another embodiment, the semiconductor light 
emitting element may be a surface emitting type light emitting 
diode for emitting light in the direction perpendicular to its 
surface, in this case, the light emitting area 114 may be a 
groove whose depth does not reach the active layer 116 formed 
to give out light from the surface of the semiconductor light 
emitting element 102. Also in this case, the light emitting 
area 114 may be formed to cover a part of the surface of the 
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semiconductor light emitting element 102 except the light 
emitting area 114 with a translucent member. 
[0072] Fig. 9 shows another example of the configuration 
of the light source 120. In this embodiment, the light source 
includes a plurality of semiconductor light emitting elements 
102a to 102f. The semiconductor light emitting elements 102a 
to 102 c are arranged in a row in an approximately lateral direction 
to the vehicle responding to the horizontal cut line 304 (cf. 
Fig . 4 ) . in addition, the semiconductor light emitting elements 
102d to 102f are arranged obliquely downwards in a row in an 
approximately lateral direction to the vehicle corresponding 
to the slanting cut line 302 (cf . Fig. 4) . in addition, the 
semiconductor light emitting elements 102a to 102f are arranged 
in the inverted V-shaped. 

[0073] in this case, the lens 104 (cf. Fig. 2) forms the 
horizontal cut line 304 based on the light emitted from the light 
emitting area 114a to 114c of the semiconductor light emitting 
element 102a to 102c, and the slanting cut line 302 based on 
the light emitted from the light emitting area 114d to 114f of 
the semiconductor light emitting element 102d to lQ2f . Also 
in this case, the cut line can be formed clearly and properly. 
In addition, the light distribution pattern can be properly. 
Further, matters in Fig. 9 given the same symbols as those in 
Fig. 2 except the matters described above will not be described 
because they have the same or similar configuration with those 
in Fig. 2. 

[0074] Fig. 10 shows further another example of the 
configuration of the light source 120. In this embodiment, a 
plurality of semiconductor light emitting elements 102a to 102e 
are arranged in a row. And, the sealing member 108 has an 
approximately half cylindrical shape into which an approximate 
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cylinder is divided by a surface including the center axis . The 
sealing member 108 may function as a cylindrical lens. 
C0075J The sealing member 108 has its center axis 
approximately on the light emitting areas 114a to 114e, and its 
longitudinal direction is oriented to the direction in which 
the semiconductor light emitting elements 102a to 102e are 
arranged. In this case, the light source 120 emits the light 
generated from the approximately linear areas outwards with high 
symmetry. In addition, the size of the light source 120 can 
be reduced. Further, matters in Fig. 10 given the same symbols 
as those in Fig. 2 except the matters described above will not 
be described because they have the same or similar configuration 
with those in Fig. 2. 

[0076J Figs. 11 and 12 show further another example of the 
configuration of the light source unit 100. Fig. 11 shows a 
vertically cross-sectional view BB of the light source unit 100. 
Fig. 12 shows a horizontally cross-sectional view AA of the light 
source unit 100. In this embodiment, the light source unit 100 
includes a supporting member 204, a. light source 120, and a 
reflector 202 . The supporting member 204 is a plate-shaped body 
for supporting the light source 120 on an approximately horizontal 
lower surface . The supporting member 204 may function as a heat 
radiating plate for radiating the heat from the light source 
120. The light source 120 includes a substrate 106, a sealing 
member 108, and a plurality of semiconductor light emitting 
element 102, and is attached downwards on the lower surface of 
the supporting member 204. 

[007 7 J , The semiconductor light emitting element 102 has the 
same or similar function as that of the semiconductor light 
emitting element 102 described in connection with Fig. 8, and 
is fixed in order that the longitudinal direction of light 
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emitting area 114 is approximately parallel to the forward or 
backward direction. The substrate 106 and the sealing member 
108 may have the same or similar functions as those of the substrate 
106 and the sealing member 108 described in connection with Fig. 
2. 

[0078] The reflector 202, which is an example of an optical 
device for reflecting the light generated by the semiconductor 
light emitting element 102 , extends forward and downwards from 
the back of the light source 120 to cover the light source 120, 
and faces the supporting member 204 with the light source 
interposed therebetween . In this embodiment, the reflector 202 
which is a parabola reflector has its optical center F near the 
front end of the light emitting area 114. 

[0079] The reflector 202, as shown in Figs* 9 and 10, reflects 
the light generated from the light emitting areas 114 of the 
semiconductor light emitting elements 102 forward at each point 
on the reflector 202 such as points 502a to 502c. And the 
reflector 202 forms the images 504a to 504c of the light emitting 
areas 114, each of which corresponds to the points 502a to 502c, 
in front of the vehicle. The light source unit 100 forms a part 
of the light distribution pattern of the vehicular lamp 400 (cf . 
Fig. 1) by projecting the images 5 04 a to 5 04 c forward. According 
to this embodiment, the light distribution pattern can also be 
formed properly. 

[0080] Fig. 13 shows an example of the light distribution 
pattern formed by the light source unit 100 described in 
connection with Figs. 11 and 12. In this embodiment, the light 
emitting areas 114 of the semiconductor light emitting elements 
102 {cf . Fig. 11) are provided more backwards than the optical 
center F to the vehicle. In this case, the reflector 202 forms 
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the images 504 of the light emitting areas 114 without crossing 
the reflected light against the optical axis. 
[0081] Accordingly, the reflector 202 projects the image 
of one end of the light emitting areas 114 close to the optical 
center F towards the vicinity of the center of the light 
distribution pattern 300, whereas projecting the image of the 
other end of the light emitting areas 114 faraway from the optical 
center F towards the edge of the light distribution pattern 300 
far away from the center thereof. Accordingly, the light source 
unit 100 forms the images 504 which range from the center to 
edge of the light distribution pattern 300 corresponding to each 
of the points on the reflector 202 . For example, the light source 
unit 100 forms the images 504a to 504c corresponding to the points 
502a to 502c (cf. Figs. 11 and 12). 

[0082] The light source unit 100 forms a plurality of images 
504 corresponding to a plurality of points on the reflector 202 
so as to form at least a part of the light distribution pattern 
300. According to this embodiment, the light distribution 
pattern can be properly formed. 

[0083] Fig. 14 shows another example of the configuration 
of. the semiconductor light emitting element 102. In this 
embodiment, the semiconductor light emitting element 102 which 
has an approximately cylindrical shape includes a sapphire 
section 602, an N-type semiconductor layer 604, and a P-type 
semiconductor layer 606 . The sapphire section 602 is a rod formed 
of sapphire, and is used for growing GaN crystal on the side 
surface thereof. 

10084] The N-type semiconductor layer 604 approximately 
covers the side surface of the sapphire section 602 . The N-type 
semiconductor layer 604 is formed by sequentially laminating 
a polycrystalline GaN buffer layer, a single crystal N-type GaN 
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layer , and an N- type AlGaN layer on the side surface of the s apphire 
section 602. 

[0085] The P-type semiconductor layer 606 approximately 

covers the surface of the N-type semiconductor layer 604, The 
P-type semiconductor layer 606 is formed by sequentially 
laminating a P-type InGaN active layer doped with Zn, a P-type 
AlGaN layer, and a P-type GaN layer on the N-type AlGaN layer 
of the N-type semiconductor layer 604. 

[0086] Accordingly, the semiconductor light emitting 
element 102 generates blue light by way of the P-type InGaN active 
layer . And the semiconductor light emitting element 102 passes 
and emits the generated blue light outwards through each of the 
layers laminated over the p-type InGaN active layer. 
Accordingly, the semiconductor light emitting element 102 
generates light from a linear light emitting area. According 
to this embodiment, the semiconductor light emitting element 
102 can be properly formed. 

[0087] Further, the rod-shaped sapphire section 602 may be 
formed by a mechanical process. And -the sapphire section 602 
may be an approximately linear plate. Each of the layers of 
the N-type and p-type semiconductor layers 604 and 606 may be 
laminated by MOCVD (Metallo Organic Chemical Vapor Deposition) , 
MBE (Molecular Beam Epitaxy) , LPE (Liquid Phase Epitaxy) , etc. 
[0.088 J in addition, each of the N-type and p-type 
semiconductor layers 604 and 606 receives power from an electrode 
which is not shown . The electrode for the N-type semiconductor 
layer 604 may be formed by exposing a part of the N-type 
semiconductor layer 604 by eliminating a part of the P-type 
semiconductor layer 606 through etching. 

[0089] In another embodiment, a part of a layer included 
in the N-type or P-type semiconductor layer 604 or 606 may be 
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formed into a rod by a CZ (Czochralski) method or FZ (Floating 
Zone) method, and the semiconductor light emitting element 102 
may be formed by laminating the other layers on the rod. In 
this case, the size of the semiconductor light emitting element 
102 canbe reducedby not using the sapphire section 602 . Further, 
the N-type and p-type semiconductor layers 604 and 606 may be 
formed of N-type SiC and P-type SiC respectively. 
[0090] The headlamp to which the present invention may be 
applied includes, but not limited to, a regular headlamp, fog 
lamp and cornering lamp of automobiles, motorcycles and trains. 
[0091] as obvious from the description above, according to 
the present invention, it is possible to properly form the light 
distribution pattern. 

[0092] Although the present invention has been described 
by way of exemplary embodiments, it should be understood that 
those s killed in the art might make many changes and substitutions 
without departing from the spirit and the scope of the present 
invention which is defined only by the appended claims, 



